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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a manufacturing 
cost, to improve crystallinity of a current diffusion layer, 
and to improve light-emission efficiency. 
SOLUTION: A lattice strain relaxing layer 12, a clad layer 
13, an active layer 14, and a clad layer 15 are formed 
with InAIGaP on an n-GaP substrate 11 which is 
transparent to InAIGaP semiconductor element radiation 
light An InxGa1-xP current diffusion layer 16 whose In 
composition ratio x (0<x<1) is formed at a top layer. 
Thus, a rough depth on the crystal surface is reduced, 
resulting in reduced crystal defect density. The energy 
gap of the current diffusion layer 16 is made larger than 
that of the active layer 14 while the GaP substrate 12 
and the InGaP current diffusion layer 16 at the top layer 
are made transparent to the radiation light from the 
InAIGaP active layer 14, for raised light-emission 
efficiency. Further, layers are just sequentially formed, 
starting with the lattice strain relaxing layer 12 up to the 
current diffusion layer 16, on the n-GaP substrate 11 for 
reduced manufacturing cost 
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[fflmHMtattH] 

±lE*«Ete1R«ttx I n©M$it£ x t LTx I n, Ga 
., P(0<x<l)T*M^T^5ri^itf5 

TfcfiiNWWHteimciB^T, 10 
±fB*«E*fc«Ett, In©jfi$Jfc£x£U AKDffi^Jt 
£ry£LT^ I n. At, Ga,-,-, P (0< x < 1 , 0 < y < 

nmm 3 ] nt*a 1 * fc»±»*3fi 2 khe*©¥*# 

±EGaP»E©ffi*|tiS, (10 0)I^b[0 111* 

T> 20 
±IBGaPSffi(DE*-fiLf4 x (10 0)ffla>b[0M]* 

5 ] gft*i£ 1 7!>Sf»3fcJl 4 ©Rh^-olcffi 
$©¥$f#3S3teiimc*5^T, 

[»*«6-l flt*i£ 1 *JS 5 ©tftti^-ofcfE 
©©^ft^ttlfi^fCfc^T, 30 
±!MB3fcSl»i, I nOififiKJt* x . AKJDifijftJfcSry £ L 
t, IiuAl, Gai-r, P (O^x^l.Ogy^l) "C 

[»#«7] 1 7iS»*« 5 ©fir*l*»-ojC|E 

±iE»3tStts AlcDffi^it^x i LT, Al. Ga,-, As 

(0 2S x s 1 ) -eje&ztix^z z t *¥f®t-tz*mw 

[»*«8] if*^l75£»*JS5 0<6I^-ofc|2 
«Oi|y»fMB3t#^|C*5l>T, 40 
±5E3B3te»tt, In<D«[^it^x, Al©ifijSJfcSry £ L 
T, IruAUGa,-,-, As(0 £ x £ 1, 0 £y £ 1) ~C 
J&fi $ ft T ^ 5 i £ £ 1" * ¥«#3gft It?-, 

[11*319] »#m7JStt#«5©fittL*»-ofcE 
^©^ft^ftllt^cja^T, 
±iB3S3fcWtt, I n©ifif£it& x i: L As©&j£tfc£ y £ 
LT, I n, Ga,. As,P H (0 ^xS 1 , Ogy ^ l)f 

»is s n-c ^ a c £ £1-5 *«ifrsgfti!t^= 

1 0 ] iljRJS 1 7!;£ff #Jf 5 ©ft*,**— 
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-kfE38)fegflfi, Al©aj*Jt-S: x £ LAs©iSj&Jt;£ y £ 
LT, Ali Gaii As, Sb,, (OgxSl, OSy^l) 

1 1 1 1 75S»#JS 5 ©fir*L*»— o»C 

±E38ftS5tt> In©iififi5cJ£&x N Al©m$lt£y £ L 
"t, IruAl,Ga„-, N(0£x£l,0<y<l)T* 
»***fC^Si £ ^^£1-2.^^*^0 

1 2 ] fll&I 1 75Mlf 1 1 ©fafta>-o 

±ffi*3t» £©WK1, m«EPlihl^{ixfc 
d£Sr#Si£1-5^^IS5t^ 0 
[11*4.1 3 ] 2 fcBfc©iW*3R***fc 

s^-^y^iDt** <^:i££#®£1-*^ 

[«#« 1 4 ] it *ii i 2 4fcn»*is 1 3 \cmm<D 

±3B*8EI!&lhJiHu ±BE«3t» £©«#ffi 

[»*« 1 5 ] If 1 2 *fctt» 1 3 tEtO 
±E*SE|!&Jl:JBtt» ±iE*#ffl^«!lE&**£©*#S 

[t**5 1 6 ] 1 2 ft£||#S 1 5 ©fa*iJ&»- 

i\c%M<D¥m#&ftm*\z&^x. 
±aa«aEifiitJitt, GaPtjiotM^tv^^^ 

£ -f 5 iMMWB***; 
1 7 ] ffi*« 1 2 flSffsJfcJS 1 5 

±IE«jilE(aJkJitt» I n©ifflfiS;Jt;£ x £ Lt, I n, Ga 
i, P(0<x< l)KJ:oT&jft&h.-C^S£&*ttttt 

[St#5 1 8 ] gft*g 1 2 7JM»#JI 1 5 ©faftd>- 

-o\ztn&<D*m#m%%*\c$>^x. 
±iam^Pi±Mttv i n©ffi^jt^r x t u AKDm&it 

SrytLT, I ru Al, Ga.-,-, P(0<x<l,0^yg 
[000 1] 

[^BJ©Si-SaW^»] r©HB^fi, GaPS«_Bc 
JgricStbfcAlGa I nP^t^^^3t*^fC§ai- 

[0 0 0 2] 

[£*©««] AlGa I nP3R**(ttt»S:ffll.^** 

GaAsS«£»^«E^a«^te-Cifeawi£, 
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III - Vj^^^ft<D + THkb}t&m»'*> K^r-Y 

6>tiT^5. *3t^^— Kt LT5 5 Onm^b 

6 9 Onm*-C©|fifflrt-eeSSl»i!©3B3tS:tT5fcftx 
M^*3t»*Sr#5r.fc^-et5. L*»L4i«fe, Ga 
AsSfifc&ffl Lfc»&fctt, tt*t3ttc»Lrawctt 
fc<ftKteS£fc3fc*, E363teI!AlGaInP3RiNl| 

[0 0 0 3] iflfcttLT, ±iBGaAs£«T'tt/£<, 10 
AlGa I nP3R¥*#**J^3tfc#LTS!!l3fcGaPS 
4£±{CAlGa I nP£¥*ft383te*^&Kttfc1flit#ll 
*3*LT^3 <MfflF&4R£2 7 1 48 8 5^). 

[0 0 0 4]^T(C, i©±ffiGaPS«i±»C^$n 
fcAlGaInP5R**(t:«3t3({^JCO^T, BlOCft 
oT!ftl?J!1-So GaP&K_kfcJ^i*ftfcAlGaInP3R 

[0 0 0 5] 5feT , 110(a) (C^-f i 5 fc, GaAsS 
4E1±H» AlGalnP^^y K12, AlGalnPStt 
^3SG5AlGaInP^7s/ KJB4-<5\ HftMOCVD 20 

(*«&Mftftj**)tt»cJ:oTj«*i-S B fcfcu bio 
(b) (c^-Ti 5 fcx yo - yo»«{ftf&8i*i&£i68sK ± 5 
LPE(«iif^^>t/l')*fi)ffitJ:«5-CGaPl5 
$r^fi1-So Ri^ Ell 0(c)K*-t£ ftKflRJI 
'fcfcSGaAs£KlSr8fc*1-$ 0 -t LT\ H 1 0 (d)fc 
*ti9l:, GaAsS® 1 &f&3s&%l1t$k<DAlGa I n 
P * 7 V K* 2 _h(C, yo - yo»«{fc|&8^ia« jgSsfc ± 
SLPEffiiCj;oTGaPm»ftfe£»M6S:^5:-r^ 0 £ 
5 L-Tv GaPjf5££;&i: U ^CD±tCAlGa I nP^ 
ip*fr*3t*^iS3g|SS*i*©-efc5. 30 
[0 0 0 6] mi OlOTrfJ: 5ftGaPS«±fcJ&jfc$ 
ixfcAlGaInP5R^9M*:*jfc#^T»tt % GaP«fctt1ft- 

*6kiJ:oT««EiSl£is»), l£if*$&H©SttJl3-C3S3fc 
«3ta**S|ftji1-5. Sfc, GaPl5*5 
itfGaPm^fcftl 6 ttAlGa I nPSttl 3 «fc •> 

[0 0 0 7] 

[&mm$:\s£otirz>wm\ vt^*&h. ±mt 40 

*©GaPS«±fcJ§&£ SfrfcAlGa I nPX¥9#X% 

-tlSA 1 Ga I n P ^¥¥#35ftiff ^SSitlgfi, $ 1 W 
IgTGaAs£*RlJ:»CAlGaInP3R383te8p2, 3, 4 
fc£j$U «2©lS-C-tOJ:fCGaPJi5Sryo 

Lfc&, ^3<7?XgT'GaAs£«l Ir^i/f-^^fCio 
T&*U Sbfc, SfU<DlS-CGaPm5it&m!6£y 
o - yo®K«^ffi^agMfelC±5 L P EifelCfcoTU 
£1*3 £^5* 4o©Ig^gTM$ii5 t Lfc#o 50 
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[0 0 0 8] £felC % ±|BGaAs£« 1 ttriS*tfc«ffl 

[0 0 0 9] %Z.X\ ±!EGaAsg;Kl<2&*£:i§tt5 
fcfe, GaP3&tE±tCjSS5AlGaInPa5»3tW*JJ:VG 
a P mmttW§ & MO C V D ffifC ± o T/&ft-f 5 i t * 

tt*4lfc«liM-C£3. tr-5>#, GaPSfiLkfctt** 
SE£#^1-3AlGaInP#*3te»&/£fiU 35 fc* 
©±IC^.^*fr*$#ft+5 GaPm^ffit^l^^SI- 
Sfcft, GaPm»ftteMl(D^ H a B tt^TL, £jg±fc. 

[0 0 10] r©369J©BWr±* J83g=>* b£ 

[0 0 1 1 ] 

* 10388^ GaP2£K±fc,'>fc< tfcgttJIfc 

«£ n^7 y-m frbj&z%ytu t mmfcmm t t>m&. s 

In(7)|a^JtSrx i LT, In,Gai-, P(0<x<l)T* 

[0 0 12] ±EtI^tci^«, m±mKMf$.£tiZ> I 
n,Ga» P««t£*JB©IniliiJiKtfcxf4(0<x<l)-C 

mffiftms&'&binZo zbiZs ±.mn,ffi$&mk lx 

I ru Ga,-, P^IV^T^SOf, ±EStt^^AlGa I 
nP S*&ICHU ±IB?§tt^-e|g^Lfc7t 
a«Ga P *K«tfCfe4 < ±EmSi£fem^tc tKJR * tb 

Ga P ±fc#S «r«ft»j*i- 5 fcft-effMT* t , S 

[0 0 13] »2©38Wtt, GaPSffi±{C,/>/i 

fl»fUffi> In<Ofi*JfcSrx % AlOiS^lt^y t L 
t» IiuAl,Ga lT , P(0<x< 1, 0<y< l)T*Jg 

[0 0 14] ±K«^^i^« N *J:JBIC^3*U5 I 
n, A 1, Ga,,-, P I njfijigJfc x f± ( 0 < x < 

3 s * $^#®/>Lfc*-£-KI4, AKOftriUty Sr*lp-r 
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&»«©/<>- K^yy#K©P>*l3 0 Z.o-?Z>Z.kK 
ioT, ±ESttl*AlGaInP**KMt:-cab5»g" 

bfcU GaPS«±tc«.Ji«rJB*»riM-««lt-W»rit-C 

±EGaPS«©iB*ffiaS(l 0 

o)jg*»e>[o i i]*fiuc«i»L-c^ari:asa*L 10 

[0 0 16] iEfltl&fCitUf, ±EGaP£«(DE^ 
0 0)E*»b[0 1 ll^tiUCffiftLTV^S*:*), 

(1 1 l)a5#3Ht3, Lfe#oT, ±1B«%&8Ui©tt 
H 1>*fcviK©$?l;WIALlt<, iStt*MfeHx-CK 
»«E*Sfi«$tb5. £P>ie> &£»iiitctt&Ajft£L 

[0 0 1 7] $fc„ ±K»l©3SB*>3Wi«2-©389J 20 
O^attWSftJfrf-tt* ±EGaP£tg£DE*fi[^, (io 
0)Ei»5>[0 1 l]*(fi]iC2S£i±J.o2 O&STFOlK 

[0 0 18] ±E#j£fcJ:fttf< ±IE*«Ei£«Ji©JgS: 

[0 0 19] Sfc, J:|E*l©*W&S^fi«2©36lfl 

[0020] ±E«jSKi intf, ±E*«fEia:»Jl©*is 30 

±Effittl#AlGaInP3R¥*fln*fc3#£fctt, ± 

ESttS-eajtLfcJtds, ±EGaP3£S««-c«/j: < 

[00 2 1] _hEJ&l©369J*fcH:f&2©3B?i3© 
AlOffifigikSry £ U, In.Al.Ga.*, P(0Sx^ 

i,os y $i)tMnii^gfu\ 
[0 0 2 2] ±E«J&lc«fctU£, ±BJB3ttt*»b©«* 40 
ifcg#5 5 0nm*»f) 6 8 Onm-Cfc-53td s ±EGaP&K 

[0 0 2 3] Sfc, ±?ElSl©»0!4fcfiS62©SS01© 
^ttfHB**?!** ±E3§3fcgfS£, Al©;SS/&Jt£x <t 
LT, Al. Ga.-, As(O^x^l) -C»jjM"S £ t #8 

[0 0 2 4] Jbffi*/£lc,J:fttf % ±E*3tffl*»5>©** 
ftfi*«7 0 0nmd»5> 8 8 Onm-C*>53t**±IBGaP*S 
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[0 0 2 5] JbB«io*W*fctt*2©«W© 
iWflE«3ft«^r±, ±E3&ftg»£r> In©jH$it£x, 
Al©iffi$fc£y t LT. IruAl,Gaw, As(0^x 
< 1, 0Sy^l)-eMt5:ti s SSU\ 

[0 0 2 6] ±E*jfcfcJ:;h,tfs ±E»3tfBJ*»b©«3t 
&*^7 o 0nmj&»P> 1 5 0 0nmT*fc^))fe^±EGa P £ 

*£W"Cttfc< ±E«M*£ftStct!»4X$n?) 1 1 

[0 0 2 7] ±SE8l0>»9iSfctt$&2©36g3© 
*MMttB3te* : f-W\ JbR»#WS\ In©j&£Jt£x, 
As©*aj&ifc£y i LT, IruGai-, As, Pi-, (0^x 
<1, 0<y^l)«t5ri:i5SfUN o 

[0 0 2 8] ±E«^{-«tn-tf, ±aB3B**»*»bO|83t 
9 0 0nmd»b 1 7 0 0nmT*fc53t^±EGaP£ 

[0 0 2 9] $.1t, ±ESgl©3PJ3£fcfigl2©3gBJ© 

As©*flJ&J££y t LTv Al. Ga„ As, Sb,-, (0^x 
Si, 0S'ySl)tMt5:t^U\ 
[0 0 3 0] ±E1Sf&K.fc*btf, ±E«3t»*»e>©»* 
Sg^8 5 0nm*»Pjl 7 0 0nm1?4)53ti 5 ±EGaPS 

[00 3 1] Sfc, ±EJBl©*W*fcttjB2©*W<0 
Al©;fiJ5!cifc£y £ LT, I n. Al, Ga.-.-, N(0 ^ x 2 

l.o^y^i) r t a*as U\ 

[0 0 3 2] JiE«ric^J:ntfx ±E83fcWa»e>©$B3te 
iSftdS 5 0 OnmA^P) 6 0 0nm-Cfc3}t#±EGaPg& 

[0 0 3 3] Sfc, ±IB»l©*W*fctt»2©«W© 

«tiaiha*«*.a^i:*sa*u\ 

[0 0 3 4] ±|E«ric»Cj:tttf, ±EI6^a5<tmMtei5: 

[0 0 3 5] ±E»l©«M*fcttJB2©*K© 
^Sr, ±ESttg©^^^-^^5/^i , 9 l b^t<1- 
[0 0 3 6] ±E«^Jcitb«, ±SS«jfttBajhS©*** 

±Effitt^^AlGaInP»^ffT'*)5^fCfi x ± 

ESttJi-e** Lfcjfeds ±EGaP a&K*i»t-e»i/j: < 
[0 0 3 7] ±EaSl©*WSfctt»2©»W© 
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*MM*a**fW:, JblEm«tPfiJfcS^, ±f23Sftg(Sim 

[0038] iiEtuj&icfcfttf, ±.m%ytnkmwi&m. 

1 £ ©SWHBfc*sit<5 f *»fc±IE«jiKRajl:JB*sw:»t b 
[0 0 3 9] ±B*1 ©fgBJ£fcte3?2©3g!Ji© 

[0040] jjaM&fc «t*ui % -biE^^gc i mutest 

*xT^5 0 *©fcft£ s ±E«aE4£»JBrt»c*J^T*i« 

[0041] ±tem i <d%w£ tz\*m 2 ©asm© 
fiSti-srt*«a*u\ 20 

[0 04 2] J:ia»J«fciixtf, ±flE**|fijfc«£ UT 
GaP£ffl^T^3©T\ ±Eg«JI^AlGaInP^ 

[0 0 4 3] *fc, ±E»l©*W*fctt*2©*W© 
^WfWKJtH^H:, ±E*SEPftJhJi*, I n©ifij&Jfc& 
xiU, In,Ga h P (0 < x < 1 )lCfco-CJgffct5 

[0044] ±Kf» i&td £ JX tf , ±ES^EPfi±g £ LT 30 
InGaP^ffi^-t^5©T% ±1EffittJi*«AlGa I nP 

m^mitxhzm&a*. ±mm&mx'&%.Lit%.&G 
aps«fc»tr*tt^< ±iem»sps.±g{ct> bursts r 

[0 0 4 5] *fc % ±lE»l©36014;fcttf&2©*|l§© 
**(WB**ftt» ±IEtt«IIBlhJI&» In©m^Jt^ 
x, Al©fflj5jcJfc£y i: LT, I n, Al, Gaw, P(0< 
x<l,OSySi)(cJ;otf)Snri^S$U\ 

[0 0 4 6] ±SB»j$fcJ:ixtf, ±IEmSfiPUhgt LT 

I nAlGaP£ffl^TI^5©T\ ±lEjSttJBi&«AlGa I n 40 

Ga P S«»t -ettft < ±E«gitPl±l K t $ 4X5 

[0 0 4 7] 

<JBiHlt©»tt>Hif4, *!B6©«l6© i MMMS# 

iSi^£ LT©AlGa I nPSfc^fc******^* 
ttSHrffiB-Cfc*. EAT, ilia/ci^T, *HIS© 
J»l*>»7SAlGa I nP£fc£-«Zl¥g#$83tlS^-»CO 50 
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[004 8] £1\ n-GaPSSll ±l£, n - In, 
Al,Gai„ P(0<x<l,0<y< Dfc^-SafnJi 
12(Wttf, x = 0. 3, y = 0. 4, SifiS5 X 1 0" 
cm" 3 ) £ 1 . 0 /zm©J^J?T\ n - In, Al, Ga„, P (0 
< x < 1 , 0 < y < 1 ) 0 7 V Kil 3 (Witf, x = 0 . 
5, y = 0. 5, SiS^5 X 1 0" cm" 3 ) Srl^mOlf 
T\ In.Al, Gam-, P (0 ^ x ^ 1 , 0 ^ y ^ 1 )gtt 
114 (^Jx.«, x = 0. 5, y = 0. 1 5) £0.5 Aim 
©IW-C, p - I n, Al, Ga,-,-, P(0^x^l,0^y 
S1)^77K115 (Wfctf, x = 0.5,y = 0.5,Z 
ngg 5 X 1 0" cm" 3 ) £ 1 . 0 ^m©^ffX x p - I n, G 
a.-, P(0<x< \)%W$MM\ 6(M*.tfs x = 0.0 
1 , Z njgjg 5 X 1 0 18 cm"' ) 5 // m©Jg|#-eli?!fc|£Ji 
ritft-fS. &f~, JbfBn - GaPS&l 1©T«WM 

1 7tr»j*u «aE4fci:*i 6±t«ii 
[0049] *nm<Dftm^#^xtt, ±mmm&mm 

1 6 |C p - In, Gam Pjg ( x = 0 . 0 1 ) fcrffll^T^ 
5. *tt, @2}Cfi, In, Ga!-, Pf(0<x<0. 
5)jo£Xfl n, Al, Gam-, P ( 0 < x < 0 . 5 , y = 0 . 

= 0'Cfc5GaPljoJ:U ? Alo.s Gao.s PltCfc^t 
tt> i»A*fl5©D!Iia©ai$*si 000AiMlc^# 
V\ ZfilZttLX. I nffij^xtfO "CM:* 
I n#£**iTV\Htfv &ill3tffi©l!fl£i©8fi£H:**IK 
$'>U lnffi$ifcx = 0. 0 lgft'2 0 0A6JIT4-C 
®/>LT^5„ LfciioT, *AlGaInP^k-&4WB 

*^-r*- K©*j*fc*j«ram*ttiui is*, i 

nlfi^ifc x 0 . 0 1 X*hh p - In, Gam Vmxm&t 
SdiricioT, *ffi©[aa^$?r2 0 0AeiTtc{6M 
T-f5©T*fc5o 
[00 5 0] t.fc, H13(C|± % InrGam P|(0<x 
<0. 5)Jo«fclMn, Al, Ga,-,-, P(0<x<0.5,y 
= 0. 5)Jf <p}CiSt7 5 In«xtSi«ItO 
H«Sr*LTV^5. H3i»b^5±5^ Inffl^Jfcx 
= 0-Cfe5GaPSS.tJ ? Alo. s Ga,. s PSJCtJ^Ttt, 

x*so-ett4<ffid>-et I n^s^^ixT^ixtf, 
R&**tt*ffi»C«'> I niffifiglt x = 0 . 0 1 MM.X 5 
0 0<@/cm J UiTST-^>LTV^ o Lfc^-oT, *A1 
Ga I nP5Rft-&4W8*^ j§— KO*±Ji 4 « 
gSiA^gl6^, Infflj*Jtxa«0. 0 lffc5p - In, 
Ga,-, PfgX'ffi&LtZ^ t»CioT, ^B B B^Pfe^S^5 
0 0{@/cm 3 J^T{C<gigT-t 5©l?fc5o 
[00 5 1] C©2o(OS6tLT > GaPgtt, 
tpT-GaJg^-t PJl^-©^3:^^^-^*t^fci6Ga 
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T, tt£^lfej&S36£Lfli*JSB«:fl.;%.T^$. 

t LT^ 5 ©T& 5 C 

[0 0 5 2] *mt©Jg«l»C*J^-Cf±, ±15 I n, 

Al,Gam P(x = 0.5,y = 0.15)gttfl4(E 
g=l. 9eV) iCftLT, m»Sfemgl 6 t LX p - In 
■ Ga,, P(x = 0. 0 l)(Eg=2. 2 6eV) fcffl^T^ 
Sfctf), p-IiuGa,, PWflEtfctySl 6 K 
¥ty^*t<, ±Eln.Al,Ga,^ P(0^xS 
1, 0<y^l)ffittSl 4-C«*Lfc**S*5 5 Onm 
-6 8 0nm<D#fi, I nAlGaP^^ft^WftJC 
SUtSKin - GaPStgl l*Jit^«aEtt1Mll 6 

-CM $ its r. k ft < $ u tti $ ftS ©"Cfc S„ 

[0 0 5 3] ±$©± 5 *SW©»»lCi3V^Ttt, 
InAlGaP»^«#:*^JjcjW3tfc»t-CaM«n - Ga 
P£t511_h£, In,Al, Gam P(0<x<l,0< 
y<l)ICiotMI|Pll 2X^77 KSl 3 
SMLfcftt, IruAlrGai,-, P (0^x^1,0^ 
ySl)ffittJBl4S:Jg|ftt5 0 *LT, $ ?>{c. In, 
Al, Ga^-, P(0Sx^l,0^y^l)^77Kll 
5*Jit5ln,Gai-. P ( 0 < x < 1 )«ft&£Ji 1 6 £Jg 
fSLLX^S. Z.(DXo\z % ft_fcjg& Infflf£tt;x#(0< 
x < 1 ) T-feS I n, G ai -, Pm%tik&B 1 6 -Cfltricf S 

[0 0 5 4] ±EIn, Ga,-, P(0<x<l) * 

sgfetStSl 6© Infcj&JfcxS: ro.Olj <fc -f S i id 
iot, tt»fSt£fUf 1 6<Di^^-^^7° (Eg=2. 
2 6eV)£, fittil4©i^-^^(Eg=l. 
9eV)J:l? <T*f.5o LfctfSoT, fTI^n - 

GaPSffi 1 1 tM-kS<np - I nGaPl[»fE|£Si:jf 1 6 
InAlGaP»tt«I4d>e>©ifcW3t»C»L-Ca 

[0 0 5 5] Sfc, *^JS»^ffitCfcltSAlGa InP 
*ft-fr4MB*y-f*-Ktt, iEn - GaPSffil 1± 
tC, MOCVD&^lCioT&^MilfnJf 1 2^&«ft 
1 6 4-e*«W&ft1-.5£tt-C#3 H £ 

£ftSS£5fe<DAlGa I nP7k*&&&ft**<Dl*&Kl£ 
LXm&=>* h 5. 

[0 0 5 6] ft, £1T, ElfC^1-«jg?r^i-SAlGa 
•InPSMt^********* n - GaPSSilcC 
«ft< , &©r<t < GaAs»g±ICj&etLfc#fr*ifcifc 
LT^-So 

[00 5 7] $fe-f , n - GaAsg«_LlC, n ■ In. Al, 
Ga,,, P (0<x< 1, 0<y < l)/<777i(Mx 
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tf, x=0. 3, y = 0. 4, Siffig5 X 1 o" cm" 3 )£ 
1. 0 tim<DmW-X\ In, Al, Ga,-,-, P(0<x<l,0 
<y<l) *7S/KJ§ (M*.tf, x = 0.5,y = 0.5, 
S iffig 5 X 1 0 " cm"' ) £ 1 u m<DKJ¥"C> I n. Al, Ga 
m P(0gxgl,0gyll)fitti(fe«, x = 

0. 5,y = 0.2)&0. 5 fim(DmS$-X\ p - I n, Al, G 
a.,-, P(0ixil,0SySl)^7yKI (09*. 
tf, x = 0. 5, y = 0. 5, ZnffiS5 X 1 0" cm" 3 )§r 

1. 0 vm<Dm&X^ p-IruGa,-, P (0<x<l)fl 
10 mttOkM (Mt.t£s x = 0 . 0 1 , Znjgg 5 X 1 0 18 cm 

" 3 ) £5 nm<D^mXMHkmM^S:t?>o n - Ga 

As£4R©Tfllfc«tt&il&SU ll^ft£i!cS±{cmil* 

[0 0 5 8] :©i?t, AlGaInPX1b#M i NV# 

Ic?7!/Kic*in -GaAs£«i:»?*&1-Sfc» 
^OiCMLfcp " IruGa,-, P(0<"x<l)« 

*-e*3tbfc3td$, AlG.aInP*¥*#**ifcl**te 
20 *tbT3fe»lRJii:*Sn - GaAsSS(Cio"CTO$Jx 

tu5fc»c, %ytytm*±mz.m&i>xLiL<zito 

. [0 0 5 9] *IH(S©^l»OAlGaInP3Rft'&''ft 

X, Al, Ga,-, AsJB (0 S x-Sl 7 0 0nm~- 

8 8 Onm), I n, Al, Ga,-,-, AsH ( 0 ^ x ^ 1 , 0 ^ y 
S 1) (3§}fcig:B:7 0 0nm~l 5 0 Onm), 1 n, Ga,-, As 
, P,-, 1 (0<x^l, O^y^l) «gftifcl:9 0 Onm 
~1 7 0 0nm), Al, Ga,-, As, Sb,-, 1(0^x^1, 
OSy ^ l)(^jgfi8 5 0nm~l 7 0 0nm) x I n, Al 
30 , Gam NKO^x^l, 0 ^ y ^ 1 ) (ISftlfcft 5 0 
0nm~6 0 0nm)SrfflV^*^-e&o-Ct>, GaPS|g*5 

n i f±ft< » +»4'«i*a s »e>*ifc. 

[0 0 6 0] (SS, *HlfiOJgl»»C*J^-C, ^TOg(7)iia 
[00 6 1] <$2 3Hfi©?BJI>BI4fi % *H1£©^ 

©iliSfflC***^^ LT© AlGa I nP^k-&«iF*ft: 
383t^H*J»tS»fffill-CifoSo EAT, H4{cL/c^o 
"C, *Hlt©?gl6JC*Jtt5AlG8lnP^b-&«ip»flE 

H, %SKi£iUi(C I n, Al, Ga,,-, P (0 < x < 1 , 0 < 
y< l)$rffitVfcj6Tfc!K ffeli, »T* 1 3W6©»16 
©^i^T&Sc 
50 [0062]5fef> n-GaPSfi21±l: i n-AlG 
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a I nP&^MUlPg 2 2 (Mxftf, S igg 5 X 1 0 " cm 
" 3 ) £ 0 . 5 n m<Dm&X\ n - I n, Al, Ga,-,-, P(0^ 
xSl,0SySl)^5s/Kl23 (09*.tf % x = 1 . 
0, y = 0. 5, Sijgg5x 1 o" cm' 3 )£l. 0 /zm©lg 
J¥T\ I n, Al, Ga,„ F(0^xSl,OgySl)f£ 
ttJf 2 4 (#|;Uf v x = 0. 5, y = 0. 4)£0. 5 /id© 
I^J?T\ p - I n, Al r Gai-,-, P (O^x^l.O^y 
Sl)^5yKi2 5 x = 0.5,y = 0.5,Z 

nffiS 5 X 1 0" cm"' ) & 1 . 0 m m©lgi?-T?, p - I n. 
Al,Ga,-„ P (0<x< 1, 0<y< l)mMfctfc^2 10 
6 (W*.ti. x = 0. 2, y = 0. 2) £5 ji m<&Rff "CJIjUfc 

si^-TSo ^tc. n - Gaps«2 1 ©T«fc«s 
2 7 zi&f&u mMfems 2 6 ±tc*ffi 2 8 srff^-r 

S. :?U, AlGaInP3Rfll'g*363t^^--K*S 

[0 0 6 3] ***©#*fc*iV' k -CH:, ±12®»£&ifcJI 
2 6 t LT\ p - In. Al,Gai-„ P(x = 0.2,y = 
0. 2)&ffll^T^3. r^T?, 0 2*5J:t5Bl3*»P>^*> 
5>£5iC, p - I n, Al, Gam PSIH:ti2 6(OI 

2*5,fctf|g|3a»t>#3 < fc p - I n, Al, Ga,-,-, . P 

Alffifijcifcy (Cfifaibft 

[0 0 6 4] *Hl£©^fC*i^Ttt, JblBp 

- In.Al, Gaw-, P ttSKftftJi 2 6 © A lHUfcit y & 

fi4cteftffSrSE*.*r.i:J5c<» In,Al,Gai,-, P(x 30 
= 0. 5, y = 0. 2)gttM2 4©/<^K=¥-^y7°(Eg= 
2. 0eV)kl»LTmSEtt«Ji2 BO/^K^ftyT' 
(Eg=2. 3eV)©;fr&±t <-f 5©-C'fc5 0 I?t5 
^iJcioT, S+4J12 4T-3§3fcLf;:ftfi, GaPS« 

2 l f±7cJ:>?mSE4£1RJl2 6K*stvCfc»JR$;h,*r. t 

[0 0 6 5] <£3&ttojg1fi>H5i±t *HSi©^Jil 

©¥3lfr3Sftii^-£ LT©AlGa I n P 

T s *f&*B»»Cfc»**AlGaInP»fc'g*i|MIK* 40 

\±, I n, Al, Ga,,-, P«StlHRJ|0>fiAit x . y 

x.tz.&xh <9 , «ih:»ts 2 mm<Dmm<Dm^tmmx 

[0 0 6 6] $fc-f, n - GaPS«3 1 _t{C, n - A1G 
aInP&^-M^faJl3 2(MZ-t£. SiSg5X10"ci 

3 )&0. 5 um<DfgmX\ n - I n, Al, Ga„, P(0S 
xSl,0^ySi)^7. y Kl33 (MZlt, x = 0. 
5, y = 0. 5, Sigg5X 1 o" cm" 3 ) £ 1 . Oj/m©^ 
J¥T\ In, Al, Ga,,-, P (0 ^ x ^ 1 , 0 g y ^ 1 )g 50 
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tt«34 (09 iff % x = 0. 5, y = 0. 1 5) £0.5** 
m©Hf T, p - In, Al, Ga,-,-, P(0^xSl,0^ 
ySl)^7yK!3 5 (fllitf* x = 0.5,y = 0.5, 
ZnM5X 1 o" cm"' ) £ 1 . 0 Atm©RJ¥ X\ p - In 
,Al,Ga„-, P (0<x< 1, 0<y < l)%Mffl&M 
3 6(0iJxtf, x = 0. 2, y = 0. 5)£5 /i m©Rff-CJK 
ft»g$*-f So J5fe{C. n - GaPSt5 3 1 ©T«-® 

137 §r u 3 6 ±{cm$ 3 8 

[0067] *sai©j§«ifc*jv'»-ctt» h^mmmm 

3 6 £ LT\ p - I n, Al, Ga,-,-, P (x = 0. 2, y = 
0. 5)&JH^-C^5. -hfSp - In,Al,Ga 

„-, p nmxLim 3 6 © i njsaj&jt x &m&t zt. m 

2 33 itf 03^ 51^ p - In,Al, Ga,,, P 

JBWStt* In^Jtx^*f-r^^ H B B^S©DDia©j?g$ 
*J±tm*^|S(S«S«)H«(4, AljBfiStJty^ttffbft 

ffL^^^/cfc^ H B B *ffi©[M]a©^$^^^Pl&^s ^ s^t 

¥>ry -fiM.'^ 5 £ 5 „ %<Dtz.#>\z. s In, Al, 
Ga,-,-, P(x = 0. 5, y = 0. 1 5)Sffl§3 4©'<V 
K¥+y7(Eg-l. 9eV)lC#LTm?>ftttfUl3 6© 
Y*r*r VfftfrZ < 4 9 , *«ttiUi 3 6 -e3t©» 

[0068] u*»L<c*s&, *HJi©^©r:i<, ± 

EAim^Jty^lO. 5j}CitJPl-^r <btC<toT, Iffi 
femi3 6/^ K=¥^ V 7°(Eg= 2. 0eV)©*4«gtt 
€ 3 4 £ 9 t>±t < * •? , Stt^ 3 4 -CSSft Lfc^ti, 
GaP£tg3 Hs£XfmMW&m3 6 0M*tCia^TK 

[0 0 6 9] <»4HltO»fe>Bl6tt, *«t©^« 
O^WIBBJt^fcLTOAlGalnP^b^lfciNW*: 
583t^f-*5»t5»fBI§|-efe5. HT, H6fctfcd*o 
T, **ttO»MI»C*i»t5AlGalnP*<b-&*i| t *ff 

f±, n - GaPSfiClHiKl 0 0)ffii»?)[0 1 1] 

<Dm&tmmxh% 0 

[00 7 0] 5fc1\ B*ffi*«(l 0 0)ffi^5)[0 1 1]# 

5SMU^5n - GaPS«4 1 ±ti, n- 
AlGaInP^Siglag4 2 (Mttf, S igg 5 X 1 
0 " cm" 3 ) % 0 . 5/i m©8IJ?-C\ n - I n, Al, Ga,-,-, 
P(0SxSl,0^y^l)^77Ki43 (^ilxtf, x 
= 0. 5, y = 0. 5, SiS^5 X 1 0" cm" 3 ) 1 . 0 u 
BOWt, I n, Al, Ga,-,-, P(0^x^l,0^y^ 
1) gttl4 4 (Witf, x = 0. 5, y = 0. 2)^0. 
5 tim<DmmX\ p- I n, Al, Ga,-,-, P (0 S x ^ 1 , 
0^y^l)^7yKi4 5(fPlttf, x = 0.5,y = 
0. 5, ZnM5X 1 0" cm" 3 )£ 1. 0 //m©KJ?T% p 
- I n. Al, Ga,-,-, P(0<x<l,0<y<l )^t£ 
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ftJB4 6(«itf, x = 0.5,y = 0.5,Znjgl5Xl 

o 1 ' cm" J ) «: 5 n m<Dmw-?mmm$L&-tz>o n 

- GaPS«4 1 ©T«cmH4 7 BSU msftfeifc 
Jl4 QHLW&A 8^ffMi"5o :9U, AlGaln 

[0071] xmi&ommz&^x}*. m 3 mmnmrn 

tmmiZ^ ±E^Mt£»S 4 6 }C p - In.A^Gan, 
P(x = 0. 5, y = 0. 5)&ffi^T^3e *0>#S\ ± 
En - GaAsg*g4 1 ©ffi*{£tfS(l 0 0)BB*»b[0 1 
ll^tMUl^/c^ t«il4 60gttl 10 

[0 0 7 2] J^T, ^©3fi£, Bl7{c:^o-C|jiBJ1- 
5o H7tt % III - V8e©*6i&*i5&*Sbfc i e'5 f /Mg 
T?*>3. Bl7(a)iC^:1-j;5}Cx (1 0 0)ffi|C*5^tli 

v|Ml : P©2WS^*s*iii±fc*6. 07 
(b)t^ti?i:, [o l i]jjfaKmmtZ>k, nmw. 
T-©lWS^*r*TS***iB-C*)5(l 1 
y^Rfc*h.5 0 l DiBttlllflEia^oifiift 

T(i l Dffiroili^H^tig-g-rsr.ttc/jiSc 

[0 0 7 3] -^Cjo^T, iSp - IiuAlyGa^ 
PJf<£SJ5t*#ii&^afi©-oK, o(ft*)©&AJ«*> 
5. 0(»*)ttViaE5c*-efc5fc»VSlf--f h©&^- 

4U V^-Y h«o»THltlHco(tt*)asA«9Jl<4 
[0 0 7 4] £kfC, i|Sn - GaPS«4 1 ©ffi^{4 

mi oo)sh[o i lmmzimLT^zitMz, 

£©T*£>£ 0 

[00 7 5] M % *^16©^fCjo^Ttt, ±IEn - G 
aPX®4 1 ©B^&fcfctfMl 0 0)mfab[0 1 1 ] 

[0 0 7 6] tfc, *!!160>iBl8fc*5^Tfi, ±!En - 
GaPSS»c*ri-5ffi^^©«^#ftSr, *sft&&Jl 

tLTIn,Al,GaH-, P£E^fct&3 3H6©JBttfca 50 
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fl3L-CV5. **i£tt*£ LT In,Ga 

[0 0 7 7] <«5HlSO^ffi>ia8«:» #3li6©J&* 
O^IMWB**** LT©AlGa 1 nPSRIk^^Wfl: 

T, *Hlfi©»IBJC*J»t*AlGaInP*^«>iNrflc 

[0 0 7 8]$fc1\ n-GaPS«5 1±(C, n - A1G 
a InPtt-?2ttfPS5 2 (MS.fi, Sijg^5 X 1 o" cm 
)?r0. 5 mdi©^I?T?, n - I ru Air Gam P(0^ 
xSl,0SySl)^5yK|53- (09*..tf % x = 0 . 
5, y = 0. 5, SiSS5 X 1 o" cm" 3 ) £ 1 . 0 #m©)^ 
IiuAUGai^ P(0gxSl,0^ygl)« 
14154 Mitf, x = 0. 3 8, y = 0. 2) £0.5,* 
m©l^i¥T% p - I n, Al, Gai-,, P(0SxSl,0^ 
y ^ 1 ) * 9 v h'S 5 5 (Mxtf, x = 0.5,y = 0.5, 
Znfig 5 X 1 0 " cm" 3 ) £ 1 . 0 u mto&W-X. n - I n, 
Air Gai-,-, P(0<x<l,0^ygl) SSEfflJhJf 5 
6 (Mz-t£, x = 0. 2 0, y = 0. 2 0, Sijgg5 X 1 
O" cm" 3 ) % 0. 5 u m©8gff-"Cx p - I n, Al, Gai,, 

p(o<x<i,o< y ^ i )mmiz%t.m 5 7 x 

= 0. 2, y = 0. 2, Znjgg5 X 1 o" cm" 3 )£5 /in® 
)^J¥T-](l&ag^ft-tS 0 ±IEn -GaP£«5 

1 ©T«£«tt 5 8 fcjgjfc U ttSK&fUB 5 7 ±fd«tt 
5 9Sr^-f5 0 :Ht, AlGaInP3Mb^4MB3t 

[00 79] lit, ±EUAl,Ga lTT Pm^Plit 
1 5 6 (4, ?7yKS5 5 ^fiSEttttJi 5 7 t©*^ffi 
fc*Jtt3 S&fc* «attfcfcJi5 7± 

©mH5 9t>, *SES£»J15 7©±B5fc*j»t5f*S5 

[0 0 8 0] ±si!©<t5fc x *Hlfi©Jgllfi»C*i^Tf4 % 
±15^ 7yKl5 5t m»itfem® 5 7 t ©K©«Pffeg&H 
«»f£PUhS5 6S:i?JtT^5o L/c^oT, ^©m»gPl 

*s«i«E*t»Ji 5 7 rt-ct lutrf feftx gttJg 5 4 fcfctt 

$bfC[S]±1-5©T'fc5o 

[0081] ±Eni6©^ti»c*5v^Ti4, ±ism^ 

Pt±^5 6 t LT I n, Al, Ga,-,-, P Zm^X^ZAK 
GaPfe-SV^fi In. Gai, P fcffll^T t>PltK ©^l*?r# 

[0 0 8 2] <*6*lfi©JBll8>ia9tt, *H!l©^fl8 
0*»fr*)t*^-i: LT©AlGa I nPlfc^^ft 

"C> *Hig©^lifc:ti«t5AlGaInP^t-&#l^fr 
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a, vm t mutism t <Dffl<DnmB±m#±u 
±mmm^tWiM iKDmm&m \cm » e> nx v ^ a x 

[0 0 8 3] jfei"» n - GaPS«6 l±iC, n-AlG 
a I nPftf-SHlPJi 6 2 (flf«*.tf, S ijgg 5 X 1 o" cm 
" 3 )£0. 5/im©|gJ?-? % n - I n, Al, Ga,-,-, P(Og 

x£l,0£ySl)*7yKJS63 (W*.tf, x = 0. 

5, y = 0. 5, SiSff 5 X 1 o" cm"' )£ 1. 0 Aim©)! 
J¥T\ In,Al,Gah, P(OSxSl, O^y^DfS 10 
ttS6 4 (tfiRff, x = 0. 5, y = 0. 2)£r0. 5 »m<D 
mW-X\ p - I ru Al, Gan-, P (O^xSl.O^y 
^D^7y.Kl6 5 (MTLtf, x = 0.5,y = 0.5,Z 
ng® 5 X 1 o" cm"' ) £ 1 . 0 j« m©MJ?T\ n - In, 
Al, Ga,„ P (0<x<l,0<y<l) IMlt/i 

6 6 (Miti, x = 0.01,y = 0.0 1, S ijgg 5 X 1 

0 " cm" 3 ) £ 0 . 5 u m<Z>mmX^ p - I n, Al, Ga,-r, 
P(0<x<l,0Sy£l)««|IM6 7 x 
= 0. 2, y = 0. 2, Zngg5 X 1 o" cm"' ) £ 5 ixm<D 

mw-xmtkmmf8.&-rz> B ±.un - Gaps«6 20 

1 ©Twcuie 8 tfcjfcu mgft*£ici6 7±(cmii 

[0 0 8 4] *Hlfi©»*Jcte^-Cf4, ±IE* 9 5/ KH 
6 5 tm?^tetS:S6 7 i: ©BQtcasi^- SSi229Stcm«lfflLJh 

[0 0 8 5] |*K ±EWtO»«lCi3^-Ctt» ±IE®»tE 30 
fflJtS 6 6 £ LT I n, Al, Ga,-,-, P SrfflV^T^S^ 
GaPfcSHilmGaH P&ffll^Tfcl§]«©&*&* 

[0086] t*,^^ ±m^5,m6mmmm<Dm 

- GaPS«6 1 ©ffi*teS:(i 0 0)B*»b[0 1 1]* 
IS) $ t> RMtoastfa P> ft 5 S. t ttW 5 4 "C 

[0 0 8 7] 

[$sbj©$£] ei±i«jwbd»«j:5»c, nio&mo 40 
t±s©m8ftffiitfi£, ins^it 

xi5(0<x< \ )Xhh In, Ga,-, P XJ&f&L1t<DX, 

T*f5. SfefC, iEfi^tefcJf i: LT In, Ga,-, P £• 
ffi^T^S©T\ J:K«ttJI#AlGaInP3Ri|MIM*:T? 

±IEfit4gT*IS3tLfc)t^GaPS«fc 

GaPSS±t#«S:(|S»:jgj$-f 5«rfC^rit-C*, S! 50 
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[0 0 8 8] Sfc, «2©»W©*i»flc*3t* : i : -tt, ft 
±l©m»Stef[^*, InfifSJfcx** (0<x<l)T'fc 
5In,Al,Gai„ p-CffMtfc©-C^HlSffi©mCj 

M&ZZttfXZ % ±IESttS#AlGaInP3R¥*fr 
TfeS^ictt, ±EStt«-e»*Lfc3t*SGaPSS 

Ga p s«±tc#i *r«»»ri«-a«w-c»rij-c# , s 

[0 0 8 9] ±|E*l©*lflfc5VMiJil2©«M 

t, uikmmM-tvMmi-tmikLx^zii 1 ns** 

(1 1 ±IHm}5it*£t!;g©¥iitt^(fi] 

[0 0 9 0] ±|EBl©l6BJfe?>V^tt^2©|gBJ 
©^fflgJtS^tts _hfBGaP£«©E;fr&&, (10 
0)fl5*»&[0 1 l]*«:2f£l±lo2 0S^T©li5 

ttlPl ± t ©Si* Srft t gl^fc^-T 5 r. i d« T- # 5„ 
[0 0 9 1] 4fc, ±|B^l©l§Kfe5^tt^2©|gBJ 

y T'SrilESttJi J: 5 t>*$ < "T^li, iSBSttS^A 
lGaInP5Rip*flE-C4)S»^tf± % ±Effit4ST*^3t 
Lfc3t-6 S , ±EGaPfflg«»fett/j: < ilBmsitffiSc^ 

[0 0 9 2] ±K^l©^|^^fcfi®2©^BJ© 
^^JtJftT-tt, -HIB^^SP^:, In,Al,Ga^ P 
(0<xSl,0SySl) "C^-rntf , ±12^^:^** 
e>©3S3tflfcg:a* 5 5 Onmd»P> 6 8 0nmT*fc53t* 5 x ±IE 

Gapaagwett4<««a:iuiici>!»iR$*i4v^ 

[0 0 9 3] $.tz, ±E»l©*W*fctt!B2©3BW© 
¥^frlS3tSl^H, ±IE^*gi5Sr, Al, Gai-, As(0^ 
x^l) X-MfiZ-rtltf. ±IE*3t»d»b©*3ttt** s 7 
0 Onm^b 8 8 0nmT*fe5^\ ±IHGaPS«/c»t-C* 
»«<±IE««ffitWitt)»ilJlS*i,Jfc^J: H 

[0094] ±f5^1©ISKKyi:fi^2©^B^© 
^iMB**^ ±fiE**fBJSr» In,Al,Ga„-, A 

s(o^x^i.osy^i) •cma.-tinti. tm&ytnfr 
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5>©*3fejS[4*s 7 0 Onmri>b 1 5 0 OnmT*fe53fc*\ ± 

So 

[0 0 9 5] *7c, ±SE3Rl©«W*fctt»2©»W© 
^fiMHi^ti, ±!B38ftg|$£, I ru Ga„ As, P 
i, (0<x^l,0^y^ D-C&l&tlMis ±IE*3t» 
**5>0>S3teag#9 0 0nm*»bl 7 0 0nmT*fe-5)t^ x 
±EGaPXS^»fett4<±ffi«j!lta:»StCtKJl5l$ 

£so 

[0 0 9 6] ±IB»l<OJ|lfl4fctt:jB2©«K<0 
**{*:*3t*^-|± % ±E3§ftS$£, Al.Ga,, As, Sb 
i, (OSxSl.OSySl) T-ffMtiXfi , ±E3§ftg|5 
d»&«)XXttA«t8 5 Onm^fel 7 0 0nmT*£>5)fc#, 
±ISGa P »S«»fC»4 < ±E*«Ei£fUifc SiR $ 

[0 0 9 7] ±aE».l©*W*'fctt||2©*ia© 
XZHHtftM+ft* ±E3§3tSi£, In,Al,Gai-„ N 20 
(0<x^l,0<y^l) T'ffM-rtLtf , ±E3B3fcttd» 
b©»3tSS*S5 0 0nmi»P>6 0 0nm©3t*S % JcEGa 

p mmm -eft* < ±E«ttttfui k t aw* sna ^ j: 

[0 0 9 8] ±E»l<D*914fcfiB2©*030> 

BfciEWWULJiic ± ixmw-f 5 r. £ s e 

[0 0 9 9] Hfc, ±ES&l<D3B-01£fcttSB2©$SSI3© 

tf» ±Kffi&e#AlGaInP^g#-efc3^{C 
tt, ±ESttJlT*3gft U^3tiS ±EGaP S«fclj-e» 

4 < ±e® s puts »c t> wsl $ v * * ? k l t , 

[0 10 0] ±EJ&l<0£9i4fc)4S&2<Z>J63ll<D 

¥Mfc&%m=f-\s., ±E«*PBJhJiS:, ±mm%utm 

*ttlWfc©»*iBlc*tt*f*»CE»tixtf» ±E 

T-#5 0 Lfc^ot, iEfiH^JBlcfclt-BlSir^H-e* 40 

[0 10 1] ±E*105SM4fcliJg2©38^0 
¥«#3Sft3f^li, ±E«*BUhJI«\ ±E3§ftSS£ll 

[0 10 2] ±EBl»3PJ£;fctefS2(D3gl38<0 
**#«3t5R-ffi, ±E^EPlitJifcGaPfc.fcoTJ£ 
J&-f*Xfc£, KttJf#AlGaInP*¥W*T*>fi»frfc 
tt, ±EettJBT*ftLfcjto«GaPX«£rt-Ctt4< 50 
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±E*«fiJtStcfcK!K£;h,fc^.fc ? icLTV 

[0 10 3] Sfc, ±Em©*(»SfcttiS2©3B03<D 

¥£#38ftit^tt> ±.mmmts.±M* i n, Gai, p <o 

<x< DlZX^XBtfL-tfllS. gttS^AlGalnP^ 
±E»tt«-C**Lfc3t*SGa 

[0 10 4] ±E^l©f§BJ*fcfiS§2<7)3PJ© 
±EmMPl±Jl£ I n. Al, Ga^ 

p(o<x<i,o^ y ^i)iaotr^twi ±E 

SttJl*SAlGaInP^*#:t?&4*&fctt, -tEffi 
tt«-C»3tetfc3t*»GaPSig«»fCH4<±E«iitia 

[01] r©$8K<D¥^#3S3fc^£LT©AlGaI 

n p 3k\k&®*mw&*Mtt& n 5 weih -e*> s . 

[El 2] ImGai, Pg*5 .fctf In, Al, Gaw-, Pjf 

[0 3] IruGai- PJI&ilM n, Al, Ga!-,-, PJf 
ElT'feSo 

[B4] 01 fcttft45AlGaInP3R*fr&*5ip*# 
3B**-?-lc*J»t5WrBia"CfeS. 
[05] Hl*J£t;H4 4:ttft45AlGaI'nP3fi'fk 

&yo*m#&ytm*K&n z m mm v h 5 . • 

[06] 01,04*3J;O f 05ittS4SAlGalnP 

[07] in - vi^o^ftitESr^ufc^^na-e 

[08] 01fc±t) ? 04~06 tf±S4SAlGaIn 
P»ft-&«*»fr*3t*^m*s»t5»faiB|-e*>5 8 
[09] 01,04~0 6*5J:tJ f 08 itt*4SAlG 

a I nP3R<t-a*^*fr«3t*T-»C*5rt5»fBiH-eifo5o 
[010] GaPaEfi±tr^Sn^:l£*©AlGaln 

PSR^frXJtSf^oSUJS^KloaMH-Cfc^. 

[^•§-©tftBJ] 

11, 21,31, 41, 51,61 -n - GaPSg, 
1 2 - n - In, Al, Ga,-,-, Pfe+gM&BM. 
13, 23, 33, 4 3, 53, 63 -'n - In, Al, Ga 

P 9 7 v h'M, 
1 4,24,34,44, 5 4 , 6 4 • - I n. Al, Ga,„ P 

15, 25, 35, 45, 55, 65 -p- I ru Al, Ga 

P 9 7 y Kg, 
1 6 — p - In, Gan P^^fefcS> 
17,18,27,28,37,38,47,48,58,59, 
6 8,6 9 
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19 20 
2 2,3 2,4 2,5 2,6 2- -n - AlGa I nPfcMtt * gfS&ftJl, 
|0j3^ 5 6,6 6 ,,- n ■ In, Al r Gam 

2 6, 3 6, 4 6, 5 7, 6 7-p - I n, Al, Ga^-, Pm* 
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